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ABSTRACT OF THE DISCLOSURE 
A pyrimidine thione and amine oxide composition for 

use as a water base lubricant and a process for impart 
ing lubricity to aqueous systems. 

BACKGROUND OF THE INVENTION 
This invention pertains to a composition comprising an 

N-secondary-aliphatic-hexahydropyrimidine-2-thione, and 
a bis(2-hydroxyethyl) aliphatic amine oxide; and a proc 
ess utilizing said composition for imparting lubricity to 
aqueous Systems. 

In various fields where lubricants are required, it has 
been found that organic oils are not completely satisfac 
tory. For example, in secondary oil recovery systems, 
wherein water is pumped into the ground to force oil to 
the surface, there is a tendency for oil lubricants to plate 
out upon the pump. Further, when oils are used as cutting 
fluids, considerable time is often spent in removing the 
oils from the product. In addition, organic oils may pre 
sent a fire hazard, they often form emulsions, and they 
may not be compatible with other additives to the water 
systems. Also organic oils, such as mineral oil, tend to 
lose lubricity under certain light and pressure conditions. 

Recently, a water base lubricant comprising water and 
bis(2-hydroxyethyl) aliphatic amine oxides has been dis 
closed. 

SUMMARY OF THE INVENTION 
We have discovered that combining bis(2-hydroxyethyl) 

aliphatic amine oxides with N-secondary-aliphatic hexa 
hydropyrimidine-2-thiones results in a composition ex 
hibiting synergistic water soluble lubricity. We were sur 
prised to find that this combination imparts water soluble 
lubricant properties greater than would be expected if the 
compounds acted independently when used at the same 
total quantitative amounts. It should be understood that 
synergistic activity is a relatively rare and unexpected 
occurrence. Further, our synergistic composition is non 
inflammable and is compatible with organic additives such 
as antifreeze materials, corrosion inhibitors, thickeners, 
and other desirable additives to the water. In addition, 
organic oils may be omitted from our process for impart 
ing lubricity to water systems, thereby there is no danger 
of rancidity, forming of sludge or other degradation 
products. 

Therefore, it is an object of this invention to provide 
a new composition having utility as a water base lubri 
cant. Another object of this invention is to provide a water 
base lubricant composition that exhibits synergistic lubri 
city and is compatible with organic additives such as anti 
freeze materials, corrosion inhibitors, thickeners, etc. Still 
another object is to provide a water base lubricant that 
is light and pressure stable. A further object is to pro 
vide a process for imparting lubricity to aqueous systems 
by means which do not require the addition of organic 
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oils. Other objects and advantages will become more ap 
parent from the ensuing description and examples. 
DETAILED DESCRIPTION OF THE INVENTION 
A specific embodiment of our invention may be exem 

plified by the composition comprising (A) N-(C-C sec 
alkyl) hexahydropyrimidine-2-thione and (B) bis(2-hy 
droxyethyl)cocoamine oxide. While substantial synergistic 
lubricity is exhibited when the proportions by weight of 
component (A) to component (B) of this composition 
range from about 1:5 to about 5:1, particularly desirable 
results are obtained as the proportions approach 1:1, such 
as at 3:1, 1:3, 2:1, 1:2 and 1:1. It will be understood 
that proportions outside this range will exhibit some degree 
of lubricity. 

In another embodiment of our invention, we introduce 
into water at least 20 parts, per million parts of water 
by Weight, of (A) an N-sec-alkyl-hexahydropyrimidine-2- 
thione wherein the secondary-alkyl radical contains from 
6 to 15 carbon atoms and (B) a bis(2-hydroxyethyl) ali 
phatic amine oxide wherein the aliphatic radical contains 
from 6 to 22 carbon atoms, the proportions of (A) to 
(B) being as illustrated for the composition set forth here 
inabove. A preferred concentration of the pyrimidine thi 
one and amine oxide composition is about 50 to 150 parts 
of the composition per million parts of water, and the 
upper limits of this concentration do not appear critical. 
We may use 500 parts of the amine oxide-pyrimidine thi 
one compositions, or more, per million parts of water. 

Illustrative amine oxides having utility as one compo 
nent in our composition have the structure 

FORMULA I 
CEICEOE 

/ 
R-Neo 

CH2CH2OH. 
wherein R is an aliphatic hydrocarbon radical containing 
from 6 to 22 carbon atoms. R may be straight or branched 
chain, Saturated or unsaturated groups such as octyl, 
nonyl, N-(C7-C8 sec-alkyl), dodecyl, tridecyl, tetradecyl, 
pentadecyl, N-(C1-C5 sec-alkyl), hexadecyl, octadecyl, 
octadecenyl, octadecatrienyl, docosyl, eicosyl, and mix 
tures of radicals such as are derived from naturally oc 
curring glycerides such as coconut oil, tallow, soybean 
oil and the like. Coconut oil contains a mixture of satu 
rated and unsaturated aliphatic hydrocarbon radicals from 
C6 to C18 and is primarily N-dodecyl. Tallow contains a 
Saturated and unsaturated mixture from C to C, pri marily N-hexadecyl, N-octadecyl and octadecenyl. Soy 
bean contains a Saturated and unsaturated mixture from 
C14 to C20, primarily octadecenyl and octadecadienyl. 
The preparation of useful bis(2-hydroxyethyl) aliphatic 

amine oxides may be by the reaction with an excess of 
hydrogen peroxide as is known in the art. 

Exemplary N-Sec-alkyl hexahydropyrimidine-2-thiones 
useful as the Second component of our synergistic com 
bination have the structure 

FORMULA II 
CH 

R- NH c1 
s 

Wherein R is an individual or mixed chain length N-sec 



3 
ondary-alkyl radical having from 6 to 15 carbon atoms. 
These compounds may be prepared by reacting a thiocar 
bonyl group containing compound, such as carbon disul 
fide, thiophosgene, ethylene trithiocarbonate, and the like 
materials, with a long chain diamine in a mutual solvent, 
such as methanol, ethanol, isopropanol, butanol, chloro 
form, ethylene chloride, carbon tetrachloride, ether and 
the like materials at temperatures of 0 to 80° C. Some 
useful diamines for this preparation have the following 
Structure: 

FORMULA III 

H H 
R-N-C HCCH-N-H 

wherein R is a secondary alkyl radical having from 6 
to 15 carbon atoms. Initially, the dithiocarbamic acid 
inner salt is formed which, upon further heating at 90 
to 200° C. gives off hydrogen sulfide with formation of 
the cyclic hexahydropyrimidine-2-thione. 
When the composition has been prepared as above de 

scribed, other additives may be included in the water 
system. For example, low molecular weight glycols or 
alcohols, such as ethylene glycol, propylene glycol, etc., 
or methanol, ethanol, etc., may be added as antifreeze 
materials. Carboxymethyl cellulose, alginates, etc. may 
be added as thickeners. Similarly, water corrosion in 
hibitors may be added. The foregoing additives are com 
patible with the water base lubricant. If desired, they may 
be omitted. 

Comparative evaluations of the amine oxides and 
pyrimidine thiones as described herein show that these 
compounds exhibit greater lubricity in combination than 
would be expected if the compounds acted independently. 
A specific comparison is set out in the accompanying 
examples, which are illustrative of our composition and 
process. 

Example I 
Equimolar amounts of a mixture of long chain C7 to C9 

Secondary-alkyl diamines and carbon disulfide are ad 
mixed with cooling and stirring while both are dissolved 
in ethanol. The ethanol solution of each comprises a 50% 
by weight solution. A temperature of 30° C. is utilized 
as the reaction temperature. A mixture of N-(C-C sec 
alkyl) - 1,3-propanediamine - N'-dithiocarbamic acids is 
formed. The acids are then removed from the alcoholic 
media by evaporation and heated at a temperature of 
115 C. to cause evolution of H2S. This causes cycliza 
tion to N - (C-C sec - alkyl) hexahydropyrimidine - 2 
thione. 

Example II 
A convenient and meaningful method of measuring 

water soluble lubricity is by means of a Baroid extreme 
pressure mud tester, which is similar to a Timken wear 
tester. A standard evaluation procedure is followed where 
in the test cup and the test block are weighed to the 
nearest mg.; then the test cup is mounted on the beveled 
ring located on the bottom of the belt driven shaft and 
the test block is mounted at the bottom of the shaft con 
nected to the torque arm. The sample container is filled 
with approximately 200 ml. of a brine solution or tap 
Water with the desired amount of the chemical to be 
evaluated. After the sample cup is positioned so that the 
test cup and test block are covered with fluid, the motor 
is started and the machine allowed to run 5 minutes with 
no load applied. The "load test' evaluation is then started 
at 20 lb. load and taken up to 140 lb. load in 20 lb. 
increments at 5 minute intervals. The “wear test' evalua 
tion is the same evaluation initially, with a continuation 
of running the machine at 140 lb. load for 30 minutes. 
At the end of the evaluation test periods, the test cup and 
block are removed, rinsed, and reweighed. The weight 
loss (amount of wear) indicates the efficiency of the 
lubricant. If galling or seizing occurs during the evalua 
tion, the machine is stopped. The brine solution used in 
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4 
Some of the evaluations following herein consisted of 80% 
Water, 10.5% sodium chloride, 9.4% calcium chloride, 
0.06% magnesium chloride, 0.02% ferric chloride, and 
0.02% sodium sulfate. 

Illustrative results comparing a known water soluble 
lubricant and certain of the components of this invention, 
individually and combined, are set forth in Table I. The 
chemicals designated in the table are defined as follows: 
Aromox C/12 is bis(2-hydroxyethyl)cocoannine oxide 
AromoXT/12 is bis(2-hydroxyethyl) tallowanine oxide 
NL-7 PTU is N-(C-C sec-alkyl) hexahydropyrimidine 

2-thione 
NL-11 PTU is N-(C1-C5 sec-alkyl) hexahydropyrimi 

dine-2-thione. 
TABLE I 

Chemical Concentration, Wear in mg. 
p.).lil. weight loss 

Load test in brine: 
Standard-------------------------- 300 41.3 

200 10.8 Aromox C/12.----------------------- { 8 55.5 
00 25.7 NIL-7 PTU-------------- 9. 13.9 

NL-il PTU------------- - 100 9.8 
Aromox C112---- 00 l 

and 2.2 
NL PTU-------------------------- 50 

Load test in tapwater: 
Aronox Cl2----------------------- 200 55.5 - 
NIL-7 PTU- 100 30.0 
Aronox Cl2----------------------- 00 

and 10.2 
NL7 PTU------------------------ 50 

Wear test in brine: 
Aronox C112----------------------- 100 

and 2. 
NI-7 PTU------------------------- 50 

A. Water base lubricating, product primarily containing a methyl 
ester of alpha sulfo Stearic acid. 

Example III 

Illustrative proportions and concentrations showing the 
enhanced water base lubricity of the composition are set 
forth in the following additional “load test results ob 
tained by the procedures of Example II: 

TABLE II 

Chemical Concentration, Wear in ling. 
p.p.nl. Weight loss 

"T"""T""H-mm-------- 
Load test in tap water: 

67% Aronox. C112 and 33% NIL-7 
PTU----------------------------- 100 3.5 

33% Aronox C112 and 67% NL-7 
FTU----------------------------- 00 2.8 

Load test in brine: 
50%. Aromox C/12 and 50% NL-7 
PTU - - 300 3. 

Do------ 250 2.6 
DO---- 200 i. 5 
Do--------- 150 ..) 
D0---- 75 6.9 
Po--------------------------------- 50 0.8 

While in the foregoing specification, we have described 
Specific compositions and procedures in considerable de 
tail for the purpose of illustrating our invention, those 
skilled in the art will appreciate that variations can be 
made without departing from the spirit and scope of our 
invention; and therefore, it is not intended to be limited 
except as indicated in the appended claims. 
We claim: 
1. A composition comprising an N-secondary-aliphatic 

hexahydropyrimidine-2-thione wherein the secondary 
aliphatic radical contains from 6 to 15 carbon atoms and 
a bis(2-hydroxyethyl) aliphatic amine oxide wherein the 
aliphatic radical contains from 6 to 22 carbon atoms, and 
in which the proportions by weight of the pyrimidine thi 
one to the amine oxide range from about 1:5 to about 
5:1, said composition displaying synergistic lubricity when 
used with water in a concentration of at least 20 p.p.m. 

2. The composition of claim 1 in which said pyrimidine 
thione is N-(C7-C8 sec-alkyl)-hexahydropyrimidine-2- 
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